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(57) ABSTRACT

A high-bandwidth communication modem such as an ultra
wideband (UWB) communication modem or a high-giga
wideband (HGWB) modem includes an interface configured
to transceive data in connection with a host device, a base-
band processor configured to process, 1n a parallel manner, a
baseband signal being transcerved between the interface and
a parallel/serial converter, the parallel/serial converter con-
figured to combine a parallel signal into a serial signal and
output the serial signal, and separate a serial signal 1nto a
parallel signal and output the parallel signal, a radio 1ire-
quency (RF) processor configured to reduce a frequency of a
received UWB or HGWB signal and transmit the frequency-
reduced signal to the parallel/serial converter, and increase a
frequency of the serial signal recerved from the parallel/serial
converter and transmit the frequency-increased signal to a
directional antenna, and the directional antenna configured to
transceive a wireless signal by forming a directional beam
and control a direction of the directional beam.

10 Claims, 7 Drawing Sheets
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1
APPARATUS OF 60 GHZ BAND MODEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cation No. 10-2009-0129587 and of Korean Patent Applica-
tion No. 10-2010-0098232, respectively filed on Dec. 23,
2009 and Oct. 8, 2010, 1n the Korean Intellectual Property
Office, the disclosures of which are incorporated herein by
reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a high-bandwidth commu-
nication modem such as an ultra wideband (UWB) commu-
nication modem or a high-giga wideband (HGWB) modem
and a structure thereof, capable of ultra high speed commu-
nication for UWB or HGWB high capacity data.

2. Description of the Related Art

At present, 60 GHz technology 1s most effective for ultra
high speed transmission of ultra wideband (UWB) or high-
giga wideband (HGWB) data. Since signals i the 60 GHz
band have a high directivity, a beam generation technology 1s
a significant matter. Various methods defined by standards
organizations, such as IEEE 802.15.3c, Ecma-387, wireless
high definition (WiHD), wireless home digital interface
(WHDI) and the like, are used for generation of a beam 1n the
60 GHz band.

The beam generation methods 1n the 60 GHz band include
a beam steering method that avoids an obstacle by generating
beams using a plurality of sub-arrays, and another beam
steering method that uses a codebook for the same purpose.
The beam generation methods may also be divided into an
analog method using phase control and a digital adaptive
method.

However, although being ellicient in avoiding an obstacle,
the beam steering method 1s unsuitable for a portable device
due to relatively high power consumption at transmitting and
receiving ends.

Accordingly, a fixed-type directional beam generation
method 1s suggested to control a direction of an antenna when
and as desired.

SUMMARY

An aspect of the present invention provides a high-giga
wideband (HGWB) communication modem.

Another aspect of the present invention provides a HGWB
communication modem having a static directional antenna.

Still another aspect of the present invention provides a
HGWB communication modem configured to be capable of
controlling a direction of the directional antenna.

Yet another aspect of the present invention provides a
HGWB universal serial bus (USB) communication modem
configured to be capable of controlling a direction of the
directional antenna.

A Turther aspect of the present invention provides a HGWB
communication modem configured to be capable of control-
ling a direction of the directional antenna so that the direc-
tional antenna can be physically fixed as desired by a user.

According to an aspect of the present invention, there 1s
provided a HGWB communication modem including an
interface configured to transceive data in connection with a
host device, a baseband processor configured to process, 1n a
parallel manner, a baseband signal being transceived between
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the iterface and a parallel/serial converter, the parallel/serial
converter configured to combine an mnput parallel signal into
an output serial signal upon receiving the input parallel signal
and output the output senal signal, and to separate an 1nput
serial signal into an output parallel signal upon recerving the
iput serial signal and output the output parallel signal, a
radio frequency (RF) processor configured to reduce a ire-
quency of a recetved HGWB signal and transmit the fre-
quency-reduced signal to the parallel/sernial converter, and
increase a frequency of the output serial signal recerved from
the parallel/serial converter and transmit the frequency-in-
creased signal to a directional antenna, and the directional
antenna configured to transceive a wireless signal by forming
a directional beam and control a direction of the directional
beam.

According to another aspect of the present invention, there
1s provided a HGWB communication modem including an
interface configured to transceive data in connection with a
host device, a directional antenna configured to include a
second communication system, transceive a wireless signal
by generating a directional beam, and control a direction of
the directional beam, and a main body configured to comprise
a {irst communication system, and comprise the interface and
the directional antenna mounted on the main body.

According to another aspect of the present invention, there
1s provided a HGWB communication modem including an
interface configured to transceive data in connection with a
host device, a main body configured to comprise a first com-
munication system, and comprise the interface mounted on
the main body, and an extended body connected with the main
body through a lead wire and configured to include a second
communication system and a directional beam generator, and
configured to control a direction of the directional beam out-
put from the directional beam generator.

EFFECT

Embodiments of the present invention introduce a HGWB
communication modem including a directional antenna
capable of transcerving wireless signals by generating a direc-
tional beam and controlling a direction of the directional
beam. A configuration enabling controlling of the direction of
the directional beam output from the directional antenna sim-
plifies hardware structure, increases price competitiveness,
and increases energy elliciency.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects, features, and advantages of the
invention will become apparent and more readily appreciated
from the following description of exemplary embodiments,
taken 1n conjunction with the accompanying drawings of
which:

FIG. 1 1s a diagram illustrating a configuration of high-giga
wideband (HGWB) communication modem according to an
embodiment of the present invention;

FIG. 2 1s a diagram 1llustrating a configuration of a HGWB
communication modem and a configuration enabling control-
ling of a direction of a beam, according to an embodiment of
the present invention;

FIG. 3 1s a diagram 1llustrating an orgamization of a HGWB
communication modem and a configuration enabling control-
ling of a direction of a beam, according to another embodi-
ment of the present invention;

FIG. 4 1s a diagram 1llustrating a configuration of a HGWB
communication modem and a configuration enabling control-
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ling of a direction of a beam, according to still another
embodiment of the present invention;

FIG. 5 15 a diagram illustrating an example where a direc-
tion of a directional beam 1s varied 1n the HGWB communi-
cation modem of FIG. 2;

FIG. 6 1s a diagram 1llustrating another example where a
direction of a directional beam 1s varied 1n the HGWB com-
munication modem of FIG. 3:; and

FIGS. 7A and 7B are diagrams illustrating still other
examples where a direction of a directional beam 1s varied 1n
a HGWB communication modem of FIG. 4.

DETAILED DESCRIPTION

Reference will now be made in detail to exemplary
embodiments of the present imnvention, examples of which are
illustrated 1n the accompanying drawings, wherein like ret-
erence numerals refer to the like elements throughout. Exem-
plary embodiments are described below to explain the present
invention by referring to the figures.

Embodiments of the present invention relate to high-band-
width communication modem such as an ultra wideband
(UWB) or a high-giga wideband (HGWB) modem commu-
nication modem having a structure capable of controlling a
direction of a directional antenna.

FIG. 1 1llustrates a configuration of a HGWB communica-
tion modem according to an embodiment of the present
invention. Referring to FIG. 1, the HGWB modem includes
an interface 110, a baseband processor 120, a parallel/serial
converter 130, a radio frequency processor 140, and a direc-
tional antenna 1350.

The interface 110 1s an input/output device connected to a
host device. The interface 110 outputs data recerved from the
baseband processor 120 to the host device, and transmits data
input from the host device to the baseband processor 120.

An 1mput/output mterface such as a high-definition multi-
media interface (HDMI) or a universal serial bus (USB) inter-
face may be used as the interface 110.

The baseband processor 120 processes a baseband signal
transceived between the mterface 110 and the parallel/senal
converter 130. For example, 1n the case of signal transmis-
s10n, functions such as channel coding, spreading, and inverse
fast Founier transtform (IFFT) are performed with respect to
data to be transmitted, 1n a parallel manner. In the case of
signal reception, functions such as FFT, despreading, and
channel decoding are performed with respect to signals to be
received, 1 a parallel manner.

The parallel/senal converter 130 combines a plurality of
parallel signals received from the baseband processor 120 and
transmits the combined serial data to the RF processor 140. In
addition, the parallel/serial converter 130 converts a fre-
quency-reduced serial data received from the RF processor
140 into a plurality of parallel signals, and transmits the
converted plurality of parallel signals to the baseband proces-
sor 120.

The parallel/serial converter 130 combines an 1input paral-
lel signal recetved from the baseband processor 120 into an
output serial signal and transmits the output serial signal to
the RF processor 140. In addition, the parallel/serial converter
130 converts a frequency-reduced serial signal recerved from
the RF processor 140 into a output parallel signal, and trans-
mits the output parallel signal to the baseband processor 120.

The RF processor 140 reduces a frequency of the HGWB
signal recerved through the directional antenna and transmuits
the frequency-reduced HGWB signal to the parallel/serial
converter 130. Also, the RF processor 140 increases a fre-
quency of the combined serial data recerved from the parallel/
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serial converter 130 and transmits the frequency-increased
serial data through the directional antenna.

The directional antenna 150 may include a directional
beam generator 152 and a direction controller 154. The direc-
tional beam generator 152 may generate a directional beam to
transmit the data frequency-increased by the RF processor
140 and transmit a wireless frequency signal recerved through
the directional beam. The directional beam generator 152 sets
a beam angle for the transmission to be smaller than a beam
angle for the reception. For example, the directional beam
generator 152 may generate the beam of about 60, 45, 30, and
15 degrees at the time of transmission while generating the
beam of about 360, 180, 90, and 60 degrees at the time of
reception.

Configuration of the direction controller 154 may be of
various types as long as the direction controller 154 1s capable
of controlling a direction of the beam output from the direc-
tional beam generator 152. For example, the direction con-
troller 154 may be configured to have at least one joint and
rotation shait or configured to have a ball shape.

FIG. 2 1s a diagram 1llustrating a configuration ofa HGWB
communication modem 200 and a configuration enabling
controlling of the direction of the beam, according to an
embodiment of the present invention.

Referring to FIG. 2, the HGWB communication modem
200 may externally include an interface 210, a main body
220, and an antenna 230.

The mterface 210 1s an input/output device 1 connection
with a host device. A USB interface 1s used 1n the present
embodiment.

The main body 220 may include a first communication
system 240 which includes components used 1n data commu-
nication.

The antenna 230 may include a second communication
system 250 which includes components used 1n data commu-
nication. The antenna 230 may also comprise a directional
beam generator 270, and a joint part 262 and a rotation part
264 which are configured to control the direction of the beam
generated by the directional beam generator 270.

The joint part 262 1s configured to perform 2-axis rotation
to control a direction of a pole of the antenna 230. The rotation
part 264 1s configured to rotate the directional beam generator
270 by about 360 degrees, thereby controlling the direction of
the beam output from the directional beam generator 270.

The first communication system 240 may include at least
one component among the baseband processor 120, the par-
allel/serial converter 130, and the RF processor 140. The
second communication system 250 may include the remain-
ing components that are absent from the first communication
system 240.

An example where the HGWB communication modem
200 of FIG. 2 1s applied will be described with reference to
FIG. 5.

FIG. 5 1s a diagram 1illustrating an example where a direc-
tion of a directional beam 1s varied 1n the HGWB communi-
cation modem 200 of FIG. 2.

Referring to FIG. 5, the HGWB communication modem
200 connected to a host device 500 generates a directional
beam 502 for communication. The user may fix the direc-
tional beam 502 toward a target device to communicate with,
by adjusting the joint part 262 and the rotation part 264 of the
HGWB communication modem 200. Accordingly, commu-
nication with the target device may be achieved.

FIG. 3 1s a diagram 1llustrating an orgamization of a HGWB
communication modem 300 and a configuration enabling
controlling of a direction of a beam, according to another
embodiment of the present invention.
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Referring to FIG. 3, the HGWB communication modem
300 includes an interface 310, a main body 320, and an
extended body 330.

The interface 310 1s an 1nput/output device 1n connection
with a host device. According to the present embodiment, a
USB 1nterface 1s used as the interface 310.

The main body 320 may include a first communication
system 340 that includes components used for data commu-
nication.

The extended body 330 may include a second communi-
cation system 350 that includes the components used for data
communication, and a directional beam generator 370 that
outputs a directional beam.

The directional beam generator 370 may have a ball shape
coupled to the extended body 330 and configured to control
the direction of the beam being output.

The first communication system 340 and the second com-
munication system 350 are interconnected by a connection
line 360 to enable communication with each other.

The first communication system 340 may include at least
one component among the baseband processor 120, the par-
allel/serial converter 130, and the RF processor 140. Here, the
second communication system 350 may include the remain-
ing components that are absent from the first communication
system 340.

An example where the HGWB communication modem
300 1s applied will be described with reference to FIG. 6.

FIG. 6 1s a diagram 1llustrating another example where the
direction of the directional beam 1s varied in the HGWB
communication modem 300 of FIG. 3.

Referring to FIG. 6, the HGWB communication modem
300 connected with a host device 600 generates a directional
beam 602 from the extended body 330 to perform data com-
munication. The user may control the ball-shape directional
beam generator 370 at the extended body 330 of the HGWB
communication modem 300, thereby fixing the direction of
the directional beam 602 toward the target device to commu-
nicate with. Accordingly, communication with the target
device 1s achieved.

FI1G. 4 1s a diagram 1illustrating a configuration of a HGWB
communication modem 420 and a configuration enabling
controlling of a direction of a beam, according to still another
embodiment of the present invention.

Referring to FI1G. 4, a HGWB commumnication modem 420
included 1n a host device 410 may include a main body 430
and a beam direction controller 440.

The main body 430 may rotate about the host device 410 by
being connected to the host device 410 as shown 1n FIG. 4.
The main body 430 may include a first communication sys-
tem (not shown) that includes part of components for data
communication.

The beam direction controller 440 may include a second
communication system (not shown) that includes part of the
components for data communication, and a directional beam
generator 430 that outputs a directional beam.

The directional beam generator 432 may control the direc-
tion of the directional beam by two rotation shafts.

The first communication system may include at least one
component among the baseband processor 120, the parallel/
serial converter 130, and the RF processor 140. Here, the
second commumnication system may include the remaining
components that are absent from the first communication
system.

An example where the HGWB communication modem
420 1s applied will be described with reference to FIGS. 7A

and 7B.
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FIGS. 7A and 7B are diagrams illustrating still other
examples where the direction of the directional beam 1s varied
in the HGWB communication modem 420 of F1G. 4. FIG. 7A
1s a side view of the host device 410, showing that the direc-
tion of the directional beam 1s varied. FIG. 7B 1s a front view
of the host device 410, showing that the direction of the
directional beam 1s varied.

Referring to FIGS. 7A and 7B, the HGWB communication
modem 420 1n connection with the host device 410 generates
the directional beam 702 for data communication. The user
may 1ix the direction of the directional beam 702 toward the
target device to communicate with, by controlling the two
rotation shafts of the directional beam generator 432 of the
HGWB communication modem 420. Accordingly, commu-
nication with the target device 1s achieved.

Although a few exemplary embodiments of the present
invention have been shown and described, the present inven-
tion 1s not limited to the described exemplary embodiments.
Instead, 1t would be appreciated by those skilled in the art that
changes may be made to these exemplary embodiments with-
out departing from the principles and spirit of the invention,
the scope of which 1s defined by the claims and their equiva-
lents.

What 1s claimed 1s:

1. A wideband (WB) communication modem comprising;:

an interface configured to transceive data in connection
with a host device;

a baseband processor configured to process, 1n a parallel
manner, a baseband signal being transceived between
the intertace and a converter;

the converter configured to combine an mput parallel sig-
nal into an output serial signal upon recerving the input
parallel signal and output the output serial signal, and to
separate an input serial signal into an output parallel
signal upon recerving the input serial signal and output
the output parallel signal;

a radio frequency (RF) processor configured to reduce a
frequency of a recerved WB signal and transmit the
frequency-reduced signal to the converter, and increase

a frequency of the output serial signal received from the

converter and transmit the frequency-increased signal to

a directional antenna; and
the directional antenna configured to transceive a wireless

signal by forming a fixed-type directional beam and

control a direction of the fixed-type directional beam to
communicate with a target device by fixing the direction
of the fixed-type directional beam, wherein a directional
beam generator sets a beam angle for transmission to be
relatively smaller than a beam angle for reception,

wherein the communication modem comprises a first com-
munication system and a second communication sys-
tem, and

the first communication system comprises at least one
component among the baseband processor, the con-
verter, and the RF processor, and

the second communication system comprises at least one
component not present 1n the first communication sys-
tem among the baseband processor, the converter, and
the RF processor, and

the first communication system and the second communi-
cation system are disposed to be 1n separate enclosures
interconnected by a connection line,

wherein the directional antenna comprises:

an antenna pole configured to comprise with the phrase
“the directional beam generator which 1s further con-
figured to output the directional beam”, the second
communication system, and a rotation unit mounted
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with the directional beam generator, the rotation unit
configured to be rotated by about 360 degrees; and

a joint configured to connect the antenna pole with the
first communication system and perform 2-axis rota-
tion about the first communication system.
2. The WB communication modem of claim 1, wherein the
interface uses a high definition multimedia intertace (HDMI)
or a universal serial bus (USB) interface.
3. The WB communication modem of claim 1, wherein the
directional beam generator 1s configured to wirelessly
transmit, by generating the directional beam, the output
serial signal which 1s frequency-increased by the RF
processor, and transmit the wireless frequency signal
received through the directional beam to the RF proces-
SOT.
4. The WB communication modem of claim 1, wherein the
directional beam has a beam of one of about 60, 45,30, and 15
degrees at the time of transmission while having a beam of
one of about 360, 180, 90, and 60 degrees at the time of
reception.
5. A wideband (WB) communication modem comprising:
an interface configured to transceirve data in connection
with a host device;
a directional antenna configured to comprise a second
communication system, transcerve a wireless signal by
generating a fixed-type directional beam, and control a
direction of the fixed-type directional beam to commu-
nicate with a target device by fixing the direction of the
fixed-type directional beam, wherein the directional
beam has a beam angle for transmission relatively
smaller than a beam angle for reception; and
a communication apparatus configured to comprise a first
communication system, and comprise the interface and
the directional antenna mounted on the communication
apparatus,
wherein the first communication system comprises at least
one component among a baseband processor, a con-
verter, and an RF processor, and
the second communication system comprises at least one
component not present 1n the first communication sys-
tem among the baseband processor, the converter, and
the RF processor, and
the first communication system and the second communi-
cation system are disposed to be 1n separate enclosures
interconnected by a connection line,
wherein the directional antenna comprises:
an antenna pole configured to comprise a beam genera-
tor to output the directional beam, the second com-
munication system, and a rotation umt mounted with
the beam generator, the rotation unit configured to be
rotated by about 360 degrees; and

a joint configured to connect the antenna pole with the
first communication system and perform 2-axis rota-
tion about the first communication system.

6. The WB communication modem of claim 5, wherein

the baseband processor processes a baseband signal trans-
ceived between the interface and the converter 1n a par-
allel manner,

the converter combines an input parallel signal into an
output serial signal upon recewving the iput parallel
signal and outputs the output serial signal, and separates
an 1mnput serial signal into an output parallel signal upon
receiving the iput serial signal and outputs the output
parallel signal, and

the RF processor reduces a frequency of a recerved WB
signal and transmits the frequency-reduced signal to the
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converter, and 1ncreases a frequency of the output serial
signal recerved from the converter and transmits the
frequency-increased signal to the directional antenna.

7. The WB communication modem of claim 5, wherein the

directional beam has a beam of one of about 60, 45, 30, and 15
degrees at the time of transmission while having a beam of
one of about 360, 180, 90, and 60 degrees at the time of
reception.

8. A WB communication modem comprising;:

an 1nterface configured to transceive data in connection
with a host device;

a {irst communication apparatus configured to comprise a
first communication system, and the interface, the inter-
face mounted on the first communication apparatus; and

a second communication apparatus connected with the first
communication apparatus through a lead wire, config-
ured to comprise a second communication system and a
fixed-type directional beam generator, and configured to
control a direction of a fixed-type directional beam out-
put from the directional beam generator to communicate
with a target device by fixing the direction of the fixed-
type directional beam, wherein the directional beam has
a beam angle for transmission relatively smaller than a
beam angle for reception,

wherein the first communication apparatus comprises at
least one component among a baseband processor, a
converter, and an RF processor, and

the second communication apparatus comprises at least
one component not present 1n the first communication
apparatus among the baseband processor, the converter,
and the RF processor, and

the first communication apparatus and the second commu-
nication apparatus are disposed to be 1n separate enclo-
sures,

wherein the second communication apparatus comprises:
an antenna pole configured to comprise the directional
beam generator, the second communication system,
and a rotation unit mounted with the directional beam
generator, the rotation unit configured to be rotated by
about 360 degrees; and
a joint configured to connect the antenna pole with the
first communication apparatus and perform 2-axis
rotation about the first communication apparatus.
9. The WB communication modem of claim 8, wherein
the baseband processor processes a baseband signal trans-
ceived between the interface and the converter 1n a par-
allel manner,
the converter combines an mnput parallel signal into an
output serial signal upon receiving the input parallel
signal and outputs the output serial signal, and separates
an 1nput serial signal into an output parallel signal upon
receiving the mput serial signal and outputs the output
parallel signal, and
the RF processor reduces a frequency of a recetved WB
signal and transmits the frequency-reduced signal to the
converter, and 1ncreases a frequency of the output serial
signal received from the converter and transmits the
frequency-increased signal to the directional antenna.
10. The WB communication modem of claim 8, wherein
the directional beam has a beam of one of about 60, 45, 30,
and 15 degrees at the time of transmission while having a
beam of one of about 360, 180, 90, and 60 degrees at the time
of reception.
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